Sodium salicylate protects against rotenone-induced parkinsonism in rats.
Complex I deficiency culminating in oxidative stress is proposed as one of the upstream mechanisms of nigral neuronal death in Parkinson's disease. We investigated whether sodium salicylate, an active metabolite of aspirin, could afford protection against rotenone-induced oxidative stress, neuronal degeneration, and behavioral dysfunction in rats, because it has the potential to accept a molecule each of hydroxyl radical (•OH) at the third or fifth position of its benzyl ring. Rotenone caused dose-dependent increase in •OH in isolated mitochondria from the cerebral cortex and time- (24-48 h) and dose-dependent (0.1-100 µM) increase in the substantia nigra and the striatum, ipsilateral to the side of rotenone infusion. Administration of sodium salicylate at 12-h intervals for 4 days showed dose-dependent (50-100 mg/kg, i.p) reductions in the levels of •OH in the nigra on the fifth day. These animals showed significant attenuation in rotenone-induced loss in striatal dopamine levels, number of nigral dopaminergic neurons, reduced and oxidized glutathione levels, and complex I activity loss, but superoxide dismutase activity was increased further. Amphetamine- or apomorphine-induced ipsilateral rotations in rotenone-treated rats were significantly reduced in rats treated with sodium salicylate. Our results indicate a direct role of •OH in mediating nigral neuronal death by rotenone and confirm the neuroprotective potential of salicylate in a rodent model of parkinsonism.